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(54) [3fi«o«ft] SfflSaS&tll^SH 



(57) ami 

mm ass±«cisft©«/h«ffi*T h u y * x«c 
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(2) 

1 

a. &&±\zm&(D®Lfrmmzffiz.. *<D±\zmm&m 
<tnb<Dmmmw&&ffiZ-* m^m^mm\zm^.m^ 

10 

c. mmmnm&'kmmmizjiZBitimn&mm-rz 
tztb \zwsmmm«iWMi<o9smsi^st\zmms nzm** 

[6**12] flfne»tt*3fc¥ttl:tt*-r«£: 

m&mw. 

[«f*B3] ^e>tc. 8ilfB-#fl;liffl8aiS:BS3©-ktcB 

[»*S4] mtkmmmmifi. u&&-mz&^>&& 
me>m$m.#&&*Si-?z>^m.iifr*>tzzm#m 3 tea© 

h±c-T h u v pxmzm&ztiTcm&awhmmii. 
cn^<Dm^mm<oB\^itivmmm^->ii, z.n*> 
<nmQn*-><Dmi\zmwii*ntcmm.m&.t. ttria* 

■Men i QK®nn«fiHi«3£B. 
[8t*js 6 ] m&m.WL<om^nmt lt 6 4 «©«s 
*» 8 jo 8 fTicEBsnT^5K*« i ftmommmikw 

3SSB. 

xio 2 ~4xi0 4 Mm J ©«8ffll*M;:&-5>fit;JfcBlB 

^a^-r 2 ftm*)i>y &sa,w ostium s mm<o 40 
-r s t # ic n * &insTm&&)\'#'<omM&mzm 

[S*S10] iSIBSMfc^ £ iUIE&tt&ft t <D&te 
*n^n3 0SU*-A«TT£Sii}*S8fS«©«fflJ& 

BffiateSS. 



#IS¥8 - 6 2 2 0 9 

2 

m#j% i 2 1 mmft¥m&^mt>\ 3 e> kbbeb 

gfi*IAT^5f*«l OfB«©«ffle«t(Mi!l5£g!B. 

[b*jb i 3 ] $immmm^tf^mi/vi'xm^& 
±&-c$>z>m*m i iB«©sfflB&«ta:ai£iiB. 

[8*5114] WIB^MS^a^. WIHMiaroSM 

>*;i^^gB££«a*T^5fw*st i ts«©aaaa«fe 

[SI*® 1 5 ] D/A^gg*^LTfltrB*OStm-^€ 

tf o.-^ Srflt *.T^-5§j|*g 1 fBtt©»iatifa:filJ£ll 
B. 

[0 0 0 1] 

[gj5£±©fUffl#if] #igiBBJfi©?£«ifc#5 

m^znzm&mimi&mmizwrz. 

[0 0 0 2] 

[«£*©&«] ifi¥> #igaB)}a©Ei#e<)^f5K>sM^T 

mm\z&r>nm.nm5.®w-*>mm.%tK. era* 
*>-i-*>mm \z&>im>®.&fc&mfetz>z\ii\z&-D 

[0003] ±B©«k3fc»J8a?g»fc.i:s«<fctt©8!5t 

JfAUTfr? *0StK:<fc2>8f?8«<£SrjBi|5t 

■tzm&te, mBm(o#7xmmtmzmm.m<D&!mm 
•v\3.mmizmm&*3-z-z&*:n&$>r>. &mmizt>jt^> 
?zz£\z^T%&ffltfi)i3;MmRimmmm±<Dmm 

[0 0 0 4] fCT. ^ttS«±(C««<4^lM<£ffl^ 
^tC«toT5!WSnfc («H?6-7 88 8 9^S. 

- 29659 5^^s#fig) . zw-mtms 
fav&scwwiiztmxmm izn&.$nt&mfe-rz> - 1*« 

[0 0 0 5] 
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3 

*ntv*. *BWfcL *>*ssai;:0>A:3aBaffia 

[0 0 0 6] 

«««M»*ftf*-r* 1 1 <b£ReR*aa*> &©a«« 
Bsst, b. ttEaR£R&»jHR£#*.*fc«£BB 

jfflB»:BSo«§[«^#aJc»^$n§*SBe###^ 
R£. C. «rtB«B<Z)«a^3ie»fcJ:*m*«^*«L 

ar«^«K:«neMBRBSo«A«a#B^«adn 
[0007] »&v<\t* wimmMzft^mzmm-rz 

»fi*B#as$eic«*T^SCttc*D, ©SHE 
tofc*B£#n>TR£:&:*. 

[0 0 0 8] «©»*b^««iCt3^Tttffffl^t'blC 

bbts. 

[0 0 0 9] 

aft^aatiBAtfaToA'Steffton*. — *ftaB 

RORd^UW^aBRfcaBTft. )fc¥RR*Rfc«k 

ffB©-»©B«MK3BB«^*B«irra. fiiitf>&tig 
lcB6n*B»«tt©l»BBft38««B«B*»ft^bT 
«*MM*RK:*A5*L M&flMIftltflAB 

»mfficDB3£ t> natc LTff bna o 

[0 0 10] ±E©±5fc«B<o*SMM*»WJtfck a 
fi^€rT^-5ttBTff5^B3^*SCD-C, B*. «?B 
RR**£V»&n. -#fcBBI^g©fflB»RffittiSift 

\zAtixm&mm&m\ mifrrz>mz-#{tmm 
mw®&i tovxmmmmz±y 

ht*i5i:LTWW, -<«fc*fflBl*Rg±<z>»B 
attRBBaftatt?«fc«0>aRBR¥R*2 6 KB 
Atv^tt^tt, fiWfHI^Jbfcsaje^RlBt^:*. - 

«aR*aa-re#R&. fflB^-BftBB©B-&a* 

£0 



(3) »B¥8-62209 

[0 0 11] ^KH MtB^&fcfflB&BBft, H 
7X^-h±l:7h'J*^x« OiHPtt) fcERSn 

fcasccDfflt/jNBffii, cn&©«/h«a<o9i^Hib«3ii 
a/t*->fc» j:n6a>#B/t^->©««fc:aBR$n 

ttBVB/Xj'->®aB*B3aaRB 
££B*, ttERR0R*RR&$&RttlcttEaRR 

BBMBvenrv^. a^^x^v-h&stRt-r 

«r^Kc^0«BO3l^nflB3»«»B(C3ft«. 

T, BB/t»»>^BBBB , bllBKllcBB*fctt4&B 

uy^x«^sBB$nr^n«> «Rfi^&sunrr*a 

S*aBaft£J:*BEEB4*Rffi?*aB®flAR£ 
MAH 6 4j@(D«t/jNa«IS:8^J8fTirE 
B-r*E #BB0>RBatt* £B 

atS&T#S«tt/hS< LTaa«B£iiS«>SRjSW>£ 

<t«0^»l?^tLT, 4X10 2 -4X10 
4 Mm 2 ©BBftK:S*££#ff*L^. 

[0012] ttBBBtm^RB. wimmmM&iz&m 
/h«ao^w^<o3ifflu*t«a^Bsifcfft>n-5. $ 

Sic, RE*;i^*BJW*ii*>lc, ttEMycfil 

m&M; iza*??&fris t»«t* 
«^a«¥Ra:©«B«««»fca:*. aa»**aa« 

[0 0 13] ttE3E4*BB^Rtt. 3£¥RRR&. £*i 
tcatt3nfeaBRBfttmaB3i»B*RX.TV>* d 
tWibK RRRTa*3ttfeaR4>a#i 

B^BaffiBcajinicfiBbft^&afiftrrdzi&At 

4? ttSiSfAT^tiB, B£RR<z>BR*lcRS|-C& 

So 

[0 0 14] ttEMRfl-iHte^Rlc/WXB* 

BB^Rtt, aRaaicfcsatMretBR-r*^* 
>*JUJi*I3§<b, BBSn>&:B4ttB«U7^^AB 

^*rs^^>^;^^Btsr«A, aR®aa#>& 

»fcn&«f|«» (ajS^tfcCDISIBj&fls) SHttlcaii* 
50 [0 0 15] D/ABBBt*UTltEWB«* 



(4) 

5 

iz &z>mtimn&AJjis xmm~r z> n > t? 

[0 0 16] 10 
CO 0 l 7] £iT, *»«««K:l6ffl'rsHWtinJBR 

5x7u-b\z&»<Dm^mmRzs*:<D%\mLrt*~> 

[0 0 18] HWbMMIC^Vitlt 4$§§¥6-7 2? 
8 8 8 9*4i«*«CH3R*nT^*t)«)4:«aEH«T?* 
JP3 1. 1mm, 5 Omm^(DSHJ/t-f^-/^ 

X#7X3^S«:***KC0*ftBBK6 4«(D*/Jn«S1 1 

11) o 1 l«50/!mft (®« 2 5 X 1 0 2 /x 

m 2 ) X&V^ B8t5fI©W*I«4 5 0Mm 
T&£o S;fc*«<0 4jflfctt* ^ 1 6ft »S4m<0 

iMM7«^n (B2#hs) • dnso*a*jft 
t*«+*flBo6 4«©*/h««fc39ti#i-xrj**-r* a> 

z<D—fctt,&&nm2<Dmfejj&i&m4<Dmmm\z 
m^x&rF\zwR*z. fc*s, H4ttjLas©fc«>jc 

[0 0 19] iJ7Xyi/-M3 0gI(I15Onmj| 
<Z) I TO <lMfc-f>S^A») K£S*U 7*hUi? 

Z> a Z(D±\Z1. 4 umm<D*X : ^>r7y*h±>is9- 
C<7)gB^{C5 0 0 nmfO-yW^l 5 
Rtf5 0 nmmv>&*yJrl 6 Sr^T* f^f 2 2mm, 
ni2 6mm, mt$ 8 mmORM# U U >8* 6 
(0 2#J!B) fc^X^- HC G£^A*->8S:r/ 

~?fct>*> 6 4fl©a/h««©*ib«t+-&^*>-a-u 



#i¥8-6 2 2 0 9 

6 

U&&m, 0. 0 111%^m 0. 00 2 5fig% 
M&v>yk&m*ffitzL,. 2 0mA/cm 2 £Df«i^l» 
Wffl«*T S Z. h \Z £0 T«/h«S«<©*^ v *<B«ffifc 
6M1 1 a£Wttl£-t2:5o 
[0 0 2 0] #l\Z. -mt&&mm2&±:Tfr*>&/vX 

3, 4liifiTMSn, Bl 2 \Z7jkTJ: 5 fc, 
d*a2(0«ffi««m-r«^«)(OBi:ffia:)e»HD^4> 

8 (hi 6ix4^ttM9jomenrv^o 

ft*^««2t*^H3tbfc*^3, 4O±I0$ 

05 (a) *<DMmm (B-smmm) zms 
(b) tc, ^LT»n^e*fc»aHSH6 ic^n^n 

*:;l/^3<7)^(^"r^2ja{cWtf>8 aK<fcoT*B3££n 

t^5o T«*;^4<DMa>»ift-r*2 3atctt 

[0021] -#fls«^*«2©«a«ji5[7k:»* , r* 
<t 3 ic±g8*;uy 3 taw *>nfc 6 4 fi<z>»«&ji 9 a, 

BeCuCNi &t;Au^^^S:Jgb^:fe<D<DJ;3^# 

*ttic*tf ja*#AjR«*inixbT}ejBjcsn, 0 7 ^ 

t^^M^l/Tl^, ^£0, fc?>SB9 a^GDS 
189 b, ^IT, C(DS«9bd^«i39c^LT 

0. nJ»S««B 9 d teSSB 9 b \ZttVXW&&&»imX 
±«*;i/^3JCtt««*ft9 0hr>«9 a*t»a 
3*l*?L£*«9 b#tfl£*«Jft£#*6 4 (16X4)1 

[0 0 2 2] (B) fC^-Tct^tC, &ftfe& 

A9 3W±ea»rfl»fc:ffA4nHft*nfc«tBT, tr> 
$ t>mt& % 2 mm(D&f&&m 9 &&mzmmz nz>z.t 

K«kD* ±«*;^3A^^ffiUfcl 6«©fc?>889 a 

\z=Fmvt<D2mzmAjx\,*2>o 9B&r&iz5\z+ cne> 

[0 0 2 3] KttM90^nilM9dft at 

«^^r 9 tf±«3fr;i^ 3 Oft&tfSllcff as n@56$ n 
±«*;u^3a>Ta^636aUT^s. Z.<D 
tttttt, ®2C5»^B»c:»UTK^fflS^eSfea5t0T 
»-5H8fcJt<^Snr^^6. — *te»&mffi2<£8E/Lr 

t^3, 4^Hje*nfctt»^ ftttHk*«9o^r 
9 d &-mm^mm 2 <Dm5L&& 1 

ffic^enti^c z <r>£ o \z LT-MS^i® 2 

*«j«7tt, ****9fc:#UT^S^««flai (3 0 
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[0024] &\z. 7v>b&m&5\z^xmm-r 

^3, 4^<D«liCiB*H)e'r*ttfe^ -*Mfc1g£« 
S2CD&/Mi&l lJ5^#t/^->l 2, tt^^ 

[0 0 2 5] ^O^U > hElfeS «iI/^->0^ 

4«jffc=i***5 aWt^nw. _h»*;i^3 

<oaH4ttBf*^2?!l=f 1 J»tt^fflb/tl 6fflCDbT>^ 
9 a^n^n»*t53^^^5 aCffA^n^it 

[0 0 2 6] >MB«HR5(OW«Xy^«5 b\Z\$ 
i®Xr/3^»2. 5 4mmlfyfo«88iS 

t*n9iuu/^->5 ctaa^ntv^, wan** 

SPaHT 3 2E Lfctfo T^fh 6 4 fl<Z>«&&jS#t«? 

[0 0 2 7] 6UKDcfc3fclB*snfc-#ft2lBB««» 
fiftSS 1 £<0-*fc*fflJ»^:M« l Kir*;/ hStifc 

^isf&2 o t, «eB^ojH»«#««#-r**a» 

[0028] **«*?a2oi:it -mtmmmm^ 
i#±yhtEtt*mianuk2i (*u>;ubimt 

-2-FXttI X7 Oft^ft) OffiH. Sm^ffiCDS I 
T#;*^ (iRft*h^X8C24 0 0- 0 8aSi) 
2 2, fiS»fflS5r^X^U-2 3, »Wlt7r^;« 
6 (»T«S«TQ-2 6 0 OXteFTQ-3 1 0 OF 
fiSft) 2 4^$*nW5. ML, MM*?**:/ 

[0 0 2 9] n>lf^L— ^3 0fC«, WINDOWS** 

6fflV7 h!?X7SJWlfc'b(0*J««Sn5. A/D 
«*#-HttH9 0A/DJE*»3 1 tD/A«»»3 



(5) ^i?8-6 2 2 0 9 

2m^5. A/D*«MB3 lttl 6 \£y h6 4 5F 

[0 0 3 0] IBeiBV7 h^XTBIIillW*©** 

T> n > tf^L-^ 3 0 tt«ttfc«»«#&tt#f 

*«H"T?fc<, (s i Ttit^msmm? 

io r^)vmw) •*nntt*^aoftffl£<bBj*. btfic, 

[0031] *-*mmmm-e\z* *— nxa 

Jttt, A^ft>^»6 4, ^'J^lz-MO 
kHz T|tl»moameflkK:MJKT«« J: 5 KLTV> 

n^m « v »> >rra^-r * c 1 1 ± o fM 
[0032] fBS®MT«, auBa^etttBsn^asse 

30 o T S X«no>9B£aQ«Kttl $ nfc <h # <D*E*»»#* 
^£*l£o E»«J^<Z)*^i*fc. E»*©»Jfer*7* 
OMUfcfK BMfcfK pH^) fe'J7M 

[0 0 3 3] 5 s — ^«WfllIB"Ctt, FFTft$T, nfc- 
[0 0 3 4] &±<Bcfc5fc3>t:;x-*3 0*&*MMI 

wuAsnsi^ ^a>*j»fi^ttD/A*ifti8 3 2 

Rtf T-f V ^ (BAK ELECTRON I CSttSB S I - 2ft 
M§fl) 3 3«STlIUBIC4FX.&n«. o*D, -#fc«ffl 
{&S§8106 4fi(Dft/MSl KDS^aRStifc 
2j«IBHc«««Wg3ttSn*. ^bT, MbMMl 
UGNDl/^ (S#?£<0«ft) t©Bl:^fSB» 

50 B-6 10Jffii,@») 3 4^A/DS»g3UlT 
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9 

a 3 oizAUtsn&o mmm3 4<Dm 

jjy hV J )V?\Z&r> lOOHz-10 kHzO«S: 

to o 3 5] *tc, mmmm^m4 o\z\t. u&mms 
4 it. mmm<Dmmmm4 2 a»&tf=»ffc«* 

&\Zte. Medical SystemsttScDV-f ^ n-T >^n.^— 
^PDM I - 2ffi^iSii:M^3i>hn-^TC-2 0 2 

?x^fi:i:ot0-5 o £ 1 

rt*T€N «ESiaft3. Oml/minOT, 

1. 0 1 /m i n&TlzttJfcVoZo S*Wi, ISn 

u>/uasiMT2-iBsv) &m^x%&^. 

[0 0 3 6] J^_h, *»WfcJ;-5jffliamfi:S!l^Stl(Z>* 

[0037] ±mmmmx\t.mm\zmmm^^^ 

*M«*»fcL T-5 1 7r^h©jK»&»<fc«>, BP'S. 

7&nffi&ffizfe^&5\zj£mm/vvx\zmm 

-tZZLWft&V^o «^L«. /Wxmi 0 0 fi s e c 
OIE/I^X, lOOusec OfUm lOOwsecO 

[0 0 3 8] «ISi&«^a4 0^aJSSfi^ffl^ 

stress ^^.to, fiMfcfcfcsaiRaiffi^iBT 

*u it&ftm^<DWfe(Dmzv-mmmmw^z 
*>*zL^-*fr*>m*)mi'Tmi£&w\z±y h?2>& 

m\zffixt>tiT^z»&m*tei<\ 
[0039] &±<D*otem&m<mfemw&m^T* 
mm^i^itmmmm^^mm^nrzwmmmxittm 
m<D&m\zft5m&&fc&wfeisrzmz^\,*T&T\zffi 

«8t«»lS»flll:*«aTWIlft. 
[0 0 4 0] #«g<D-#fc8BB»e«£#V>T 



(6) #§ii¥8-6 2 2 0 9 

-?2>fctblZ* ^7Xii5: 3 ^CTn^-f ^D7-a hf:x 1/ 

[0041] ^iBcD^^tc, smm\z^x-mtm^ 
mm i-mtmmmmss) ^m^xmf&vitnmtmt. 

^Ofta^j^Sl 0 (A) SlXS (B) tC^T« ^10 

(A) \*-&{£m&mm\z&zmm$zj&&7Ris* bio 

(b) «^7XfIi:j:^i^^ito M*^SJt 
x«a*JB^fc«fett, -#Yt1S^«a * 

-mm<D&z>n%&&<Dmz&m-rz> t^z.*>nz> 0 

[0 0 4 2] Jfcfc, -MIIfiSig±T8t3nfc«i 
a? «fflBa>«*afttfflB<Z)»ftJwi:sati:o»*i:Oil 

tot, -Hi^iiMaoftmi&an&oiMrttftx 
m&mt. ^ommcDmm&m&mzmz 5 0 a mar 

±ic, a*:?, «/h«a±Kffi«^*J:3fc*y 
R<DSJH- 0?$ 5 0 0 MmJ^T) £«^T«BU)fc. 0 
1 ltca38«ft<0fflfeB*£* Bl 2fc«flMM»**A 

[0 0 4 33 Bl 1 (A) KKfMB&tm**a®H 

bi i (b) Rtf (c) tc^^nrv^o bi i (b) 

»81tt6BSCDK«T»D t Bll (C) ttttBflfc 1 

■rsi5t$ns«Boa*s»^<sa«scDra»8tt^ 

40 S£^£JiSnfcV>©fc#U «Bftl 0 BBIZ&*£ 

[0 0 4 4] B 1 2 (A) tCt>K»fflB&t«»/hma<0 

0>HflMR«fe*> 6«Ba>M«Ktf#*a«>ttB«nB±lC 
Jtfr, #«aTB^$nfc«EE«^=&S*aTa 
ilfcfeO^Hl 2 (B) Rt; (C) izm^tlX^ 
^>o Bl 2 (B) l^«t5BS, Bl 2 (C) \*mm 

50 giog B©B««(ao»w*-en-en^UTv^. * 
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11 

(1) *Jft 

^Kya^-^itAAF 1 2J£ifcCDl : 1 
ig&f&M (GIBCO Co., LTD. 430-2500EB) \Z. JKTOJSUn 

X (glucose, GIBCO 820-5023IN) 2.85mg/L 

-^;i/6mg/LtC)&£) 

*7b\sis> (putrescine, SIGMA Co. , LTD. P5780) 10 
0/zM 

*^OyiXfD> (progesterone, SIGMA P8783) 20nM 
*/Vf HP3J^/> (hydrocortisone, SIGMA H0888) 
20nM 

* Hrfe (sodium seleni te, WAKO Co. ,L 
TD. 198-0319) 20nM 

*^>ya'J> (insulin, SIGMA 16634) 5mg/L 

* h7>X7xU Xtransferrin, SIGMA T1147) lOOmg/ 
L 

* mm&± b U * A 2. 438mg/L 

*1N HClXfilN NaQH&iHkftl*.. DOT. 4lcmK?5. 
[0 0 4 5] K±<DSAltt«tt^V3WR«b^ft. 4<C 

(2) -*Wfc*#«K±o*x;KD«|* 

<f£0£>£:8&> ftf£22msk *V&26mm, ii&£8mm(£># U X 

<-f) #UX^l">KPm (l*J«22mm. n«26m 
8mm) <DTHfc, 1 «te->U n >*»SM9 (^a-- 
> ^891 * Tc «mS^^KE-42RTV) &*B+»ii*t 

(n) -ftft«&tao« 7Xifi*ibt*'J 
«ra«<D+*#^r*«fc3tt«bfc*«S, Fa«£S5i 

(A) «OADfc<^8|«-e24RrW»ja"r«Ctfccfc 

(-) 70%x^ / -)UZ 5 M^tf:^^ U ->^>^ft 



(7) 4#K¥8-6 2 2 0 9 

(3) mffiSnioias 

W) «T©A, B, C©««««*U 5K^bT^<o 

A. 0.3vol.X«*K3^— y>*»t (pH3.0,£rB*t?^ 
> Cellmatrix Type I -A) 

B. ^^Ky38aE<-y;M8KtAAF 1 2igJfc£> 
1 : (GIBCO 430-2500EB)^S^K^-hU«>A 

ajfi«tSbfcfc<z> 

C. 0.05N *BflS^-hU^AIM(a00BLlCj»U 

h U «>A2. 2g, HEPES (GIBCO 845-1344IM)4. 77g«)K^ 

u a^^Mbfcbco 

(a) »SJbfcj&«&, A,B,C*&8 : 1 : 1©WC 
fi-&f*. CCO^, A<fcB£<fc<Jl<&b;fc»fc:C£in] 

(A) ^e>^bfi64 < C@^tC^aibT^V^— flcff?Kfi» 
««©tfx;H*3K:. □) ©fi^»«lmL£#&b. « 

(x) S*««l«&«|*bfc-H»^«^»Bft3 7'C 

X, «95»B*«bfc««OI»<^tfc±0«5»*ff 
a. 

59 W (*) ©J»«s£, &<h2[e] (if 3 0) ^DjI-To 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The cell potential measuring device for measuring the electrophysiology-property of a 
cell characterized by providing the following. A. The unification cell installation machine which 
was equipped with two or more microelectrodes on the substrate, was equipped with the cell 
installation section for placing a cell on it, and was equipped with the electrical connection 
means for deriving the electrical signal from the aforementioned microelectrode while giving an 
electrical signal to the aforementioned microelectrode. B. The stimulus-signal grant means 
connected to the electrical connection means of the aforementioned unification cell installation 
machine in order to give an electric stimulus to the aforementioned cell. C. The signal- 
processing means connected to the electrical connection means of the aforementioned cell 
installation machine in order to process the output signal by electric physiology activity of the 
aforementioned cell. 

[Claim 2] Furthermore, a cell potential measuring device [ equipped with the optical observation 
means for observing the aforementioned cell optically ] according to claim 1. 
[Claim 3] Furthermore, a cell potential measuring device [ equipped with the cell culture means 
for maintaining the cultivation atmosphere of the cell placed on the aforementioned unification 
cell installation machine ] according to claim 1. 

[Claim 4] The cell potential measuring device according to claim 3 which a cell culture means 
becomes from the temperature control means which keeps temperature constant, a means to 
circulate through culture medium, and air and a means to supply the mixture of gas of a carbon 
dioxide. 

[Claim 5] The aforementioned unification cell installation machine is a cell potential measuring 
device according to claim 1 by which the aforementioned cell installation section is prepared in 
two or more microelectrodes arranged in the shape of a matrix on a glass plate, the electric 
conduction pattern for drawers of these microelectrodes, electric contact connected to the edge 
of these electric conduction patterns, and the field which is equipped with a wrap insulation coat 
for the front face of the aforementioned electric conduction pattern, and contains two or more 
aforementioned microelectrodes. 

[Claim 6] The cell potential measuring device according to claim 1 by which 64 electrodes are 
arranged as two or more aforementioned microelectrodes at eight trains of eight lines. 
[Claim 7] Each electrode area of the aforementioned microelectrode is 2 4x102 to 4x104 
micrometers. Cell potential measuring device according to claim 1 in within the limits. 
[Claim 8] The aforementioned electrical connection means is a cell potential measuring device 
containing 2 division electrode holder which has the contact metallic ornaments in contact with 
aforementioned electric contact, and is fixed on both sides of the aforementioned glass plate 
from the upper and lower sides according to claim 5. 

[Claim 9] The aforementioned electrical connection means is a cell potential measuring device 
according to claim 5 further equipped with the printed wired board which has the external 
connection pattern connected to the contact metallic ornaments of the aforementioned 
electrode holder through a connector while fixing the aforementioned electrode holder. 
[Claim 10] The cell potential measuring device according to claim 8 the contact resistance of 
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aforementioned electric contact and the aforementioned contact metallic ornaments and whose 
contact resistance of the aforementioned contact metallic ornaments and the aforementioned 
connector are 30 or less milli ohms, respectively. 

[Claim 11] The cell potential measuring device according to claim 1 which the aforementioned 
optical observation means equips with the image pck-up equipment and image display equipment 
which were connected with the optical microscope at this. 

[Claim 12] The cell potential measuring device according to claim 10 which the aforementioned 
optical observation means equips with picture storage further. 

[Claim 1 3] The cell potential measuring device according to claim 1 whose aforementioned 
stimulus-signal grant means is a pulse signal generator. 

[Claim 14] A cell potential measuring device [ equipped with the multi-channel amplifier with 
which the aforementioned signal-processing means amplifies the output signal by electric 
physiology activity of the aforementioned cell, and the multi-channel display which gives a real- 
time indication of the amplified signal wave form ] according to claim 1. 
[Claim 15] A cell potential measuring device [ equipped with the computer which inputs and 
processes the output signal by electric physiology activity of the aforementioned cell through an 
A/D converter, and performs control of the aforementioned optical observation means and the 
aforementioned cell culture means while outputting the aforementioned stimulus signal through a 
D/A converter ] according to claim 1 . 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the cell potential measuring device used in the 
so-called field of the electric neurophysiology which measures the potential change 
accompanying activity of a nerve cell etc. 
[0002] 

[Description of the Prior Art] In recent years, medical examination of a nerve cell, examination of 
the applicability as electric element, etc. have been performed actively. In case a nerve cell 
works, an action potential occurs. This action potential is produced, when the ion concentration 
of cell membrane inside and outside changes with change of the ionic permeability of a nerve cell 
and cell membrane potential changes in connection with this. Then, activity of a nerve cell is 
detectable by measuring the potential change accompanying the ion concentration change near 
the nerve cell (namely, ion current) by the electrode. 

[0003] Measurement of ****** by the above cell activities can be performed by inserting the 
glass electrode for cell foreign news grade measurement in a cell. When measuring the evoked 
potential by stimulus, the metal electrode for a stimulus is also inserted with the glass electrode 
for record. However, it is difficult for there to be a possibility of doing an injury to a cell in 
measurement by these electrode insertion, and to measure over a long time. Moreover, there is a 
problem on a limit spatial also about measuring two or more places simultaneously and position 
precision. 

[0004] Then, on the insulating substrate, the conductive matter was used, two or more 
microelectrode and its cash-drawer pattern were formed, and the unification composite 
electrode which made the cell culture on this possible was invented by this invention persons 
(refer to JP,6-78889,A and JP,6-296595,A). If this unification composite electrode is used, in 
two or more places of a narrow interval, potential change can be measured simultaneously, 
without receiving spatial restrictions, and, moreover, it can measure over a long time. 
[0005] 

[Problem(s) to be Solved by the Invention] However, such a unification composite electrode was 
utilized for the maximum, and while being able to measure correctly and efficiently, it desired 
strongly, the measuring device, i.e., the gaging system, which can give facilities to arrangement of 
a measurement result, this invention aims at offering the cell potential measuring device which 
suits this request. 
[0006] 

[Means for Solving the Problem] The cell potential measuring device by this invention is 
equipped with two or more microelectrodes on A. substrate. The unification cell installation 
machine which was equipped with the cell installation section for placing a cell on it, and was 
equipped with the electrical connection means for deriving the electrical signal from the 
aforementioned microelectrode while giving an electrical signal to the aforementioned 
microelectrode, B. It is characterized by having the stimulus-signal grant means connected to 
the electrical connection means of the aforementioned cell installation machine in order to give 
an electric stimulus to the aforementioned cell, and the signal-processing means connected to 
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the electrical connection means of the aforementioned cell installation machine in order to 
process the output signal by electrophysiology activity of the C. aforementioned cell. 
[0007] The measurement covering a long time is attained by having had the optical observation 
means for observing the aforementioned cell optically preferably, and having further the cell 
culture means for maintaining further the cultivation atmosphere of the cell placed on the 
aforementioned unification cell installation machine. 

[0008] About other desirable composition, it mentions later with an operation. 
[0009] 

[Function] The outline of measurement by the equipment of this invention equipped with the 
above composition is performed as follows, for example. The cell which is a sample is set to the 
cell installation section of a unification cell installation machine, and two or more 
microelectrodes contact the cell, while referring to the image of the cell obtained by the optical 
observation means — a stimulus-signal grant means — an electrical connection means — 
minding — two or more microelectrodes — a stimulus signal is impressed to inter-electrode [ of 
inner arbitrary couples ] Time change of the evoked potential obtained by each of other 
electrode is given to a signal-processing means through an electrical connection means, and is 
outputted to display etc. through required signal processing. In addition, measurement of the 
spontaneous potential which does not give a stimulus signal is performed similarly. 
[0010] Since it is necessary to perform electrochemical measurement of the above cells in the 
state where the cell is valid, usually, the cultured cell was used and the cell installation section 
of a unification cell installation machine is equipped with the culture medium. Although a 
unification cell installation machine can be freely detached and attached to a measuring device, 
and it puts into the usual incubator the whole unification cell installation machine, a unification 
cell installation machine is taken out from an incubator in case it measures by performing a cell 
culture, and you may make it set in a measuring device, when it has further the cell culture 
means for maintaining the cultivation atmosphere of the cell on a unification cell installation 
machine, it becomes that the measurement covering a long time is possible. This cell culture 
means consists of a temperature control means which keeps temperature constant, a means to 
circulate through culture medium, and air and a means to supply the mixture of gas (for example, 
C025%) of a carbon dioxide. 

[0011] Preferably, the aforementioned unification cell installation machine is equipped with a 
wrap insulation coat for two or more microelectrodes arranged in the shape of a matrix (the 
shape of a grid) on a glass plate, the electric conduction pattern for drawers of these 
microelectrodes, electric contact connected to the edge of these electric conduction patterns, 
and the front face of the aforementioned electric conduction pattern, and the aforementioned 
cell installation section is prepared in the field containing two or more aforementioned 
microelectrodes. Optical observation of a cell becomes easy by using a transparent glass plate 
as a substrate. Therefore, it is desirable that an electric conduction pattern and an insulating 
coat are also substantially transparent or translucent. Moreover, it is a plain-gauze cone about 
the tab control specification of the electrode which will impress a stimulus signal if two or more 
microelectrodes are arranged in the shape of a matrix, or the electrode which detects the 
voltage signal by cell activity. For example, it is desirable to arrange 64 microelectrodes in eight 
trains of eight lines. Moreover, from a viewpoint which makes surface electrical resistance as 
small as possible, and raises detection sensitivity, although the surface area of each electrode 
has the larger possible good one, it takes into consideration the resolution of the restrictions 
from an electrode spacing, and measurement etc., and it is 4x102 to 4x104. mum2 It is desirable 
that it is in within the limits. 

[0012] As for the aforementioned electrical connection means, it is desirable that 2 division 
electrode holder which has the contact metallic ornaments in contact with aforementioned 
electric contact, and is fixed on both sides of the aforementioned glass plate from the upper and 
lower sides is included, and the cash drawer to fixation of the aforementioned glass plate and the 
exterior of a microelectrode is performed easily and certainly by such structure. Furthermore, 
while fixing the aforementioned electrode holder, it is desirable to have further the printed wired 
board which has the external connection pattern connected to the contact metallic ornaments of 
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the aforementioned electrode holder through a connector, and, thereby, connection with an 
external instrument, i.e., a stimulus-signal grant means, and a signal-processing means becomes 
easy. It is desirable that the contact resistance of aforementioned electric contact and the 
aforementioned contact metallic ornaments and the contact resistance of the aforementioned 
contact metallic ornaments and the aforementioned connector are 30 or less milli ohms as much 
as possible about a stimulus signal or a detecting signal, respectively attenuation and in order to 
be distorted and to transmit that there is nothing. 

[0013] As for the aforementioned optical observation means, it is desirable to have the image 
pck-up equipment and image display equipment which were connected with the optical 
microscope at this. That is, measuring grasping a cell and an electrode position visually becomes 
easy by picturizing the image of the cell expanded under the microscope with image pck-up 
equipment (video camera), and displaying it on image display equipment (high definition display). 
Still more preferably, if the optical observation means is equipped with picture storage, it is 
convenient for record of a measurement result etc. 

[0014] Moreover, they can be impressed to a cell by using a pulse signal generator for the 
aforementioned stimulus-signal grant means, using many kinds of signal wave forms as a stimulus 
signal. As for the aforementioned signal-processing means, it is desirable that the signal wave 
form (time change of cell potential) which was equipped with the multi-channel amplifier which 
amplifies the detecting signal by cell activity, and the multi-channel display which gives a real- 
time indication of the amplified signal wave form, and was obtained from two or more electrodes 
can be displayed simultaneously. 

[0015] It is desirable to have further the computer which, on the other hand, inputs and 
processes the output signal by electric physiology activity of the aforementioned cell through an 
A/D converter while outputting the aforementioned stimulus signal through a D/A converter, by 
this It sets a stimulus signal as arbitrary waves on a screen, or various processings are given and 
displayed it not only displays the wave of a detecting signal on a screen, but, and it outputs to a 
plotter, or memorizing becomes easy. Furthermore, control of the aforementioned optical 
observation means or the aforementioned cell culture means can also be performed using this 
computer. 
[0016] 

[Example] The example of this invention is explained based on a drawing below. 
[0017] First, the unification cell installation machine used for this measuring device is explained. 
As this unification cell installation machine 1 shows a perspective diagram to drawing 1 and 
shows assembly drawing to drawing 2 , respectively, it consists of the unification composite 
electrode 2 by which two or more microelectrode and its cash-drawer pattern were prepared in 
the glass plate, 2 division electrode holders 3 and 4 fixed on both sides of it from the upper and 
lower sides, and a printed wired board 5 which fixes this electrode holder. 
[0018] About a unification composite electrode, it is the same as that of what is indicated by 
JP,6-78889,A etc. almost. 64 microelectrodes 1 1 are formed in the center section of the 
substrate which consists of a transparent Pyrex glass of 1.1mm in thickness, and a size the 
angle of 50mm in the shape of [ of 8x8 ] a matrix, and the electric conduction pattern 12 for 
cash drawers is connected to each microelectrode (refer to drawing 3 ). Each electrode 1 1 is 
50-micrometer angle (area 25x102micrometer2), and the pitch of the adjoining electrode is 450 
micrometers, moreover, 16 each and a total of 64 electric contact 7 are formed in four sides of a 
substrate (refer to drawin g 2 ), and these electric contact and 64 microelectrodes of a substrate 
center section correspond to them by 1 to 1 — as — pulling out — business — it connects by 
the electric conduction pattern 12 16 electric contact of each side is located in a line by pitch 
1.27mm. The manufacture method of this unification composite electrode 2 is explained below 
based on the cross section of drawing 4 . In addition, drawing 4 is changing and drawing the scale 
of each part for conspicuousness. 

[0019] The ITO (indium oxide tin) film of 150nm ** is applied to the front face of the glass plate 
13, and the electric conduction pattern 12 is formed by the photoresist and etching. Besides the 
negative photograph sensitive polyimide film of 1 .4-micrometer ** is applied, and the insulating 
coat 14 is formed similarly. The ITO film is exposed and the portions of a microelectrode and 
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electric contact perform the nickel plating 15 of 500nm **, and gold plate 16 of 50nm ** to this 
portion. Silicone (minding electric conduction pattern 8 and insulating coat 9) system adhesives 
are used for a glass plate, and the cylinder-like polystyrene frame 6 (refer to drawing 2 ) with the 
bore of 22mm, an outer diameter [ of 26mm ], and a height of 8mm is pasted up. This cylinder- 
like polystyrene frame is fixed where main doubling is carried out to the center of a glass plate, 
i.e., the core of 64 microelectrodes, and the inside of this polystyrene frame is equivalent to the 
cell installation section. A platinic chloride, 0.01-% of the weight lead acetate, and the solution of 
a 0.0025-% of the weight hydrochloric acid are filled 1% of the weight within this polystyrene limit, 
and platinum black 1 1a is deposited on the front face of gold plate of the microelectrode section 
by energizingmA [ of the current of 2 / 20 / /] for 1 minute cm. 

[0020] Next, 2 division electrode holders 3 and 4 fixed on both sides of the unification composite 
electrode 2 from the upper and lower sides are explained. The center section is equipped with 
the step and rectangle opening for holding the marginal part of the unification composite 
electrode 2, as electrode holders 3 and 4 are formed by the resin and shown in drawing 2 . The 
up electrode holder 3 is equipped with the fastener 8 of a couple, and the 16 piece x4 pair 
contact metallic ornaments 9. The perspective diagram which saw the side elevation (B-B cross 
section) for the plan of the electrode holders 3 and 4 fixed on both sides of the unification 
composite electrode 2 from drawing 5 (B) and the background to drawing 5 (A) is shown in 
drawing 6 , respectively. The fastener 8 is supported pivotably by axial pin 8a by two sides which 
the up electrode holder 3 counters so that it may understand also from these drawings. 
Moreover, slot 4a is formed in two sides which the rear face of the lower electrode holder 4 
counters, and when protruding line 8b of a fastener 8 fits in here, the up-and-down electrode 
holders 3 and 4 are firmly fixed, where the unification composite electrode 2 is inserted. 
[0021] Although 64 contact metallic ornaments 9 formed up electrode-holder 3 gave nickel and 
Au plating to BeCu, they process the good conductor metal plate which is rich in elasticity 
[ like ], and are formed, so that it may correspond to electric contact 7 of the unification 
composite electrode 2, and the configuration as shown in drawing 7 is carried out. That is, it 
consists of 9d of the movable contact sections prolonged through bend 9c from pin section 9a, 
base 9b, and this base 9b. By such structure, elastic displacement is possible for 9d of movable 
contact sections to base 9b. The hole with which pin section 9a of the contact metallic 
ornaments 9 is inserted in the up electrode holder 3, and the slot into which base 9b gets are 
formed in 64 (16x4) parts. 

[0022] it is shown in drawing 2 and drawing 5 (B) — as — the contact metallic ornaments 9 — 
the above — pin section 9a has projected from the up electrode holder 3 in the state where it 
was inserted and fixed to the hole and the slot By arranging by turns the contact metallic 
ornaments 9 which are two kinds from which the length of base 9b differs, 16 pin sections 9a 
which projected from the up electrode holder 3 is located in a line with two alternate trains. 
Such pin section 9a is connected to the connector mounted in the printed wired board 5 for 
connection with the exterior so that it may mention later. 

[0023] On the other hand, 9d of movable contact sections of the contact metallic ornaments 9 is 
in the state where the contact metallic ornaments 9 were inserted and fixed to the hole and slot 
of the up electrode holder 3, and they are projected from the inferior surface of tongue of the up 
electrode holder 3. This state is well shown in drawing 8 which is the assembly drawing seen 
from the opposite side to the assembly drawing of drawin g 2 . Where electrode holders 3 and 4 
are fixed on both sides of the unification composite electrode 2, 9d of movable contact sections 
of each contact metallic ornaments 9 contacts electric contact 7 of the unification composite 
electrode 2, and predetermined contact pressure is given to the contact section by the elastic 
deformation of bend 9c. Thus, electric contact 7 connected to the microelectrode 11 of the 
unification composite electrode 2 through the electric conduction pattern 12 is electrically 
connected by small contact resistance (30 or less milli ohms) to the contact metallic ornaments 
9. 

[0024] Next, a printed wired board 5 is explained. This printed wired board 5 is bearing the duty 
which pulls out further outside the electrical connection which results in the electric conduction 
pattern 12, electric contact 7, and the contact metallic ornaments 9 through a connector from 
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the microelectrode 11 of the unification composite electrode 2 while fixing the assembly of the 
unification composite electrode 2 and electrode holders 3 and 4. moreover, the handling of the 
set to a measuring device etc. is made easy — work — **** . 

[0025] This printed wired board 5 is constituted using the glass epoxy-group board of a double- 
sided pattern, and connector 5a is prepared in the four circumferences of circular opening 
formed in the center section in the rear face shown in drawing 8 . By being inserted in connector 
5a to which 16 pin sections 9a alternately projected two trains from four front faces of the up 
electrode holder 3 corresponds, respectively, while the assembly of the unification composite 
electrode 2 and electrode holders 3 and 4 is fixed to a printed wired board 5, it connects 
electrically. 

[0026] Electric contact of 2.54mm pitch for double-sided edge connectors is formed in both- 
sides edge section 5b of a printed wired board 5, such electric contact and connector 5a of a 
center section pull out, and it connects by pattern 5c. The inside train of both-sides connector 
5a is a surface pattern, an outside train is drawn out by the rear-face pattern, respectively, and 
32 pieces, therefore a total of 64 electric contact are formed in each edge section 5b by front 
reverse side both sides. In order to make mechanical fixation into a positive thing, the up 
electrode holder 3 is also fixable to a printed wired board 5 by the screw stop. 
[0027] The suitable example of the cell potential measuring device constituted using the 
unification cell installation machine 1 constituted as mentioned above is shown in drawing 9 . The 
measuring device of this example is equipped with the computer 30 including a means to process 
the unification cell installation machine 1 mentioned above, the optical observation means 20 
containing the inverted microscope 21 for observing optically the cell set to this unification cell 
installation machine 1, a means to give the stimulus signal to a cell, and the output signal from a 
cell, and the cell culture means 40 for maintaining the cultivation atmosphere of a cell. 
[0028] The SIT camera (Hamamatsu Photonics C2400 -08 equivalent) 22, the high definition 
display 23, and the image file equipment (Matsushita Electric Industrial TQ- 2600 or FTQ-3100F 
equivalent) 24 for microscopes other than the inverted microscope 21 (Olympus IMT-2-F or 
1X70 equivalent) with which the unification cell installation machine 1 is set are contained in the 
optical observation means 20. However, a high definition display may make the display of a 
computer 30 serve a double purpose. In addition, the concrete equipment shown in the above- 
mentioned parenthesis is an example, and is not restricted to these. It is the same as that of the 
following. 

[0029] What carried an A/D-conversion board and the software for measurement is used for the 
personal computer of WINDOWS correspondence by the computer 30. The A/D-conversion 
board contains A/D converter 31 and D/A converter 32 of drawing 9 . A/D converter 31 is 16- 
bit 64 channels, and D/A converter 32 is 16-bit eight channels. 

[0030] The software for measurement includes the software for setting up the conditions of 
stimulus-signal grant, and the acquired record conditions of a detecting signal. By this software 
for measurement, a computer 30 not only constitutes a means to give a stimulus signal to a cell, 
and a means to process the signal detected from the cell, but manages control of an optical 
observation means (a SIT camera and image file equipment) or a cell culture means. Below, the 
main specifications of the software for measurement are explained for every screen. 
[0031] On a parameter setup screen, a setup of complicated stimulus conditions is possible by 
drawing a stimulus wave on a screen using a keyboard or a mouse. Moreover, a setup of record 
conditions enables it to correspond to continuation record of several hours by 64 input channel 
and sampling rate 10kHz. Furthermore, it enables it to specify by directing the micro mirror 
image displayed on the screen with a mouse or a pen about specification of the electrode which 
gives a stimulus signal, or the electrode which takes out the detecting signal from a cell. In 
addition, a setup of terms and conditions, such as temperature of the cell culture means 40 and 
pH, can be performed using a keyboard. 

[0032] In a record screen, a maximum of 64 the spontaneous action potentials or induced 
potentials which were detected from the cell are displayed on real time. Moreover, the recorded 
spontaneous action potential or induced potential can also be displayed on the micro mirror 
image of a cell in piles. In evoked-potential measurement, the whole record wave is displayed. In 
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spontaneous action-potential measurement, a record wave is displayed only when generating of 
spontaneous activity is detected by the spike detection function in which the window 
discriminator or the wave discriminator was used. With the display of a record wave, the 
measurement parameters at the time of record (stimulus conditions, record conditions, 
temperature, pH, etc.) are also expressed as real time. It also has the alarm function when 
temperature or pH separates from tolerance. 

[0033] On a data analysis screen, FFT analysis, coherence analysis, and correlation analysis are 
possible. It has the single spike isolation using the wave discriminator, the temporal profile 
display function, the topography display function, the current-source density analysis feature, 
etc. These analysis results can be displayed on the micro mirror image saved to image file 
equipment in piles. 

[0034] when a stimulus signal is outputted from the above computers 30, this stimulus signal 
should pass D/A converter 32 and an isolator (BSI-2 made from BAK ELECTRONICS 
equivalent) 33 — it is given to a cell That is, a stimulus signal is impressed in two points as 
which it was chosen of the 64 microelectrodes 11 of the unification cell installation machine 1. 
And the evoked potential produced between each microelectrode 1 1 and GND level (potential of 
culture medium) is inputted into a computer 30 through the high sensitivity amplifier (Nihon 
Kohden AB-610J equivalent) 34 and A/D converter 31 for 64 channels. In addition, the 
amplification factor of amplifier 34 is 100dB, and a frequency band is 0-10kHz. However, in 
measurement of the induced potential by the stimulus signal, it is made into the 100Hz - 10kHz 
frequency band by the low cut filter. 

[0035] Next, the cell culture means 40 is equipped with the thermoregulator 41, the circulation 
means 42 of culture medium, and a means 43 to supply the mixed gas of air and a carbon dioxide. 
In fact, the cell culture means 40 is constituted using micro incubator PDMI-2 equivalent made 
from Medical Systems, temperature-controller TC-202 equivalent, C02 bomb, etc. This micro 
incubator can be controlled by the Peltier element to a 0-50-degree C temperature requirement, 
and can respond to 3.0 or less ml/min of **** speed, and 1 .0 or less l/min of air-supply speed. 
Or you may use the micro incubator (Olympus IMT2-IBSV) which builds in the temperature 
controller. 

[0036] As mentioned above, although the suitable example of the cell potential measuring device 
by this invention was explained, various change implementation which it is not limited to the 
above-mentioned example and described below is possible for the cell potential measuring 
device by this invention. 

[0037] Although the above-mentioned example constituted a means to give a stimulus signal to a 
cell from the computer and the D/A converter, you may constitute from a pulse signal generator 
of wide use or exclusive use. In addition, in order to remove the influence of the artifact (i.e., in 
order to make it a dc component not flow), as for a stimulus signal, it is desirable to consider as 
the bipolar constant-voltage pulse which consisted of pulses of a positive/negative couple. 
Moreover, it is desirable to change into a constant-current pulse so that an overcurrent may not 
be passed. For example, a stimulus signal consists of a right pulse of 100micro sec of pulse 
width, an interval of 100microsec, and a negative pulse of 100microsec, and, as for the peak 
current of a positive/negative pulse, it is desirable that it is within the limits of 30-200microA. 
[0038] Moreover, although the conitinuous measurement over a long period of time is possible by 
equipping the measuring device with the cell culture means 40, it cultivates setting a sample cell 
to a unification cell installation machine, and a unification cell installation machine is taken out 
from an incubator only in the case of short-time measurement, and you may make it set it in a 
measuring device comparatively within the incubator installed apart from the measuring device. 
In this case, a measuring device does not need to be equipped with the cell culture means 40. 
[0039] The example which measured the nerve cell actually cultivated on the unification cell 
installation machine or the potential change accompanying activity of an organization is explained 
below using the above cell potential measuring devices. It cultivated by the method shown in the 
cultivation example mentioned later, using the intercept of a rat cerebral cortex as nervous 
tissue. 

[0040] First, the result which compared the voltage waveform measured using the unification cell 
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installation machine of this equipment with the voltage waveform measured using the 
conventional general-purpose glass electrode (electrode for cell foreign news grade 
measurement) is explained. Measurement performed as a sample nervous tissue which passed 14 
days after a cultivation start. The stimulus signal was impressed to inter-electrode [ which the 
unification composite electrode which constitutes a unification cell installation machine adjoins / 
two ], and the wave of time change of an evoked potential by which induction is carried out to 
eight electrodes near it was measured. And in order to compare, the 3-dimensional micro 
manipulator was used, the glass electrode was moved one by one near the eight above- 
mentioned electrodes, and the same voltage waveform was measured. 

[0041] As mentioned above, as a result of comparing the voltage waveform measured using the 
unification composite electrode (unification cell installation machine) about eight places with the 
wave measured using the glass electrode, both wave could be set in which part and was 
approximated. The example of representation is shown in drawing 10 (A) and (B). Drawing 10 (A) 
shows the measurement wave by the unification composite electrode, and drawing 10 (B) shows 
the measurement wave by the glass electrode. When both waves are compared, it turns out that 
a difference is in the frequency characteristic a little. Compared with the measurement for which 
the measurement using the glass electrode used the unification composite electrode (Purana 
electrode), the flattery nature to a quick potential change is spoiled a little. It is thought that this 
difference originates in the difference of the electric capacity which a glass electrode and the 
Purana electrode have. 

[0042] Next, the experimental result which investigated the relation between the cultivation days 
of the nerve cell cultivated on the unification cell installation machine and the distribution of the 
potential by activity of a cell is explained. In addition, in advance of cultivation of a cell, the front 
face of a unification composite electrode was worn by collagen gel in order to raise the adhesive 
property of each electrode of a unification composite electrode, and a cell. That is, collagen gel 
with a thickness of 50 micrometers or less was formed in each electrode front face covered with 
platinum black as mentioned above, and the insulating coat front face of the circumference of it. 
and a collagen gel top — and the intercept (500 micrometers or less in thickness) of a rat 
cerebral cortex was placed and cultivated so that it might be located on a microelectrode The 
measurement result of the evoked potential when giving the measurement result of spontaneous 
potential to drawing 1 1 , and giving a stimulus signal to drawin g 12 is shown. 
[0043] The sample cell and the micro mirror image of a microelectrode are shown in drawing 1 1 
(A), and the wave of the spontaneous potential measured by seven electrodes directed in this 
image by 1-7 is shown in drawing 1 1 (B) and (C), respectively. Drawing 1 1 (B) is a wave on the 
6th after cultivation, and drawing 1 1 (C) is a wave on the 10th after cultivation. The time of the 
scale of a micro mirror image and a measurement wave and the scale of voltage are as being 
shown all over drawing. When it consists of this measurement result after cultivation on the 10th 
to electrode mutual synchronicity with weak spontaneous activity of the cell measured by each 
electrode in the 6th day hardly being seen for example, after cultivation, it turns out that many 
nerve cells come to work simultaneously and the synchronicity between electrodes is increasing. 

[0044] The sample cell and the micro mirror image of a microelectrode are shown in drawing 12 
(A). And the profile of a cell and the position of each electrode are drawn on a screen from this 
micro mirror image, and what displayed in piles the voltage waveform measured by each 
electrode is further shown to drawing 12 (B) and (C) by the image processing included in the 
software for measurement of the above-mentioned computer. As for drawing 12 (B), drawing 12 
(C) shows the distribution of an evoked potential on the 10th after cultivation after cultivation on 
the 5th, respectively. The electrode of the couple directed by + in the upper right and - is an 
electrode to which the stimulus signal was impressed. The wave measured by the electrode is 
displayed immediately on the small square sign which shows the position of each electrode. In 
these waves, potential change the portion which a left end is large and is swaying perpendicularly 
is the artifact corresponding to a stimulus signal directly, and it is changeful after that shows 
actual cell activity. Although activity of a cell is restricted for example, after cultivation from this 
measurement result comparatively near the electrode position which impressed the stimulus 
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signal in the 5th day, when it becomes after cultivation on the 10th, activity of a cell is observed 
over the latus range, the size (amplitude) is large and a bird clapper understands it. 
[Cerebral-cortex cultivation example] 

(1) The following additives were added and used for the 1:1 mixture culture medium (GIBCO Co. 
and LTD.430-2500EB) of a culture-medium Dulbecco alteration Eagle's medium and hum F12 
culture medium. 

* Glucose (glucose, GIBCO 820-5023IN) 2.85 mg/L (together with what is contained in the 
above-mentioned culture medium from the first, it becomes total 6 mg/L) 

* Putrescine 0 [ putrescine, ] [ SIGMA ] Co. and LTD. P5780 100microM — a * PUROJIE 
sterone (progesterone, SIGMA P8783) 20nM* hydro cortisone (hydrocortisone, SIGMA H0888) 
20nM* sodium selenite 0 [ sodium ] selenite, WAKO Co., and LTD. 198-0319 — 20nM* insulin 
(insulin and SIGMA 16634) 5 mg/L* transferrin (transferrin, SIGMA T1147) 100 mg/L* sodium 
bicarbonate 2.438 mg/L*1NHCI — or 1 N NaOH is adjusted to optimum dose **** and pH 7.4. 
[0045] After adding the above additive and carrying out filtration sterilization, it saved at 4 
degrees C and prepared for use. Hereafter, this culture medium is only called "culture medium." 

(2) In order to plan the nerve cell on the composition unification composite electrode of the well 
on a unification composite electrode, or the facilities of cultivation of nervous tissue, the cylinder 
made from polystyrene with the bore of 22mm, an outer diameter [ of 26mm ], and a height of 
8mm was pasted up by the method of indicating below. 

(b) Carry out the need 10 quantity application of the 1 fluidity silicon system adhesives (Dow 
Corning 891 or Shin-etsu chemistry KE-42RTV) on the inferior surface of tongue of the cylinder 
made from polystyrene (the bore of 22mm, the outer diameter of 26mm, a height of 8mm). 

(b) Paste both up, taking care that the glass-substrate center of a unification composite 
electrode and the center of the cylinder made from polystyrene are in agreement. 

(c) Solidify adhesives by leaving it in the environment where dust cannot enter easily for 24 
hours. 

(d) Sterilize by being air-dry within a clean bench after soaking in ethanol 70% for 5 minutes, and 
prepare for processing on the front face of an electrode. 

(3) In order to raise the cellular adhesiveness of the processing unification composite-electrode 
front face on the front face of an electrode, collagen gel consisted of the following methods on 
the electrode front face. All the following operations were performed under a sterile atmosphere. 

(b) Prepare the following solutions of A, B, and C and ice-cool. 

A.0. Without adding a sodium bicarbonate to the 1:1 mixture culture medium (GIBCO 430- 
2500EB) of a .% diluted-hydrochloric-acid collagen solution (pH 3.0, Nitta gelatin Cellmatrix 
Typel-A) B. double BEKKO alteration eagle solution and hum F12 culture medium 3 vol Usually, 
C.0.05 N thing which made the liquid of 10 time concentration at the time of using, and carried 
out filtration sterilization As opposed to sodium-hydroxide solution 100mL A, B, and C liquid are 
mixed at a rate of 8:1:1, having melted and carried out filtration sterilization of 2.2g of sodium 
bicarbonates, and the HEPES(GIBCO 845-1 344IM)4.77g, and thing-(b)-cooling. Under the 
present circumstances, after often mixing A and B, C is added, and it mixes further. 

(c) the well of the unification composite electrode beforehand cooled at about 4 degrees C — 
remove a mixed solution as much as possible with a glass path tool pipet after pouring mixed- 
solution 1mL of RO distributively inside and making an electrode front face wear uniformly to it 
The coat of the liquid for mixture with a thickness of 50 micrometers or less is constituted on an 
electrode front face by this operation. 

(d) By warming the unification composite electrode which constituted the liquid coat for mixture 
by 37 degrees C for 30 minutes, make the liquid for mixture gel and constitute a collagen matrix. 

(e) the well of a unification composite electrode — add sterilized-water 1mL inside and wash by 
removing, after leaving it for about 5 minutes 

(**) — operation of (**) is repeated twice [ more ] (a total of 3 times) 

(**) — the well of a unification composite electrode — thing (however, insulin and transferrin 
are removed) 1mL which added the above-mentioned additive to the 1:1 mixture culture medium 
(GIBCO 430-2500EB) of the Dulbecco alteration Eagles medium and hum FH12 culture medium 
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inside — pouring distributively — the temperature of 37 degrees C, 97% or more of relative 
humidity, and C02 C02 maintained at 5% of concentration, and 95% of air concentration It saves 
in an incubator and prepares for use. 

(4) A nerve cell or the cultivation cultivation gestalt of nervous tissue is roughly divided into two 
kinds. That is, they are distributed cultivation of a nerve cell, and the organ culture of nervous 
tissue. Hereafter, each is described. 

(4-1) All operations below the distributed cultivation of a rat cerebral-cortex visual-area nerve 
cell were performed under bacillus-atmosphere. 

(b) Extract the brain of the embryo of SD rat which passed 16-18 days after pregnancy, and 
dip in the ice-cooled Hanks balance **** (GIBCO 450-1 250EB). 

(b) Start visual cortex from the brain in ice-cooling Hanks balance ****, and move into torr MEM 
(GIBCO 410-1100EB) liquid. 

(c) In eagle MEM liquid, it is fine as much as possible, and cut visual cortex so that it may 
become 0.2mm angle at the maximum. 

(d) Put the visual cortex cut finely into the test tube for centrifugal separation, and distribute in 
this liquid of optimum dose after washing 3 times by the Hanks balance **** which does not 
contain calcium and magnesium. 

(e) Add the Hanks balance **** which does not contain the calcium and magnesium which 
dissolved 0.25% of trypsin in the test tube for centrifugal separation of the above-mentioned (d), 
and double the whole quantity, while stirring gently — 37 degrees C — for 15 minutes — 
constant temperature — it maintains at a state and an enzyme reaction is made to perform 
(**) The culture medium shown above (1-1) (additive ****.) The whole quantity is further 
doubled [ be / under adding / it ] in the test tube for centrifugal separation which passed 
through above-mentioned HO hereafter what added the fetal calf serum of 10vol(s).% for 
abbreviating to a "culture medium" at the pan. With the glass path tool pipet which roasted the 
nose of cam over the burner and made aperture small, pipetting is repeated gently (about a 
maximum of 20 times), and each cell is isolated. 

(**) — at-long-intervals heart separation was performed by 9806.65 m/sec2 (namely, 1000g) for 
5 minutes A supernatant liquid is thrown away after a centrifugal separation end, and 
precipitation is suspended in the culture medium containing 5% of fetal calf serum. 

(h) Repeat the aforementioned (**) twice [ more ] (a total of 3 times). 

(i) Suspend the precipitation which might be final in the culture medium containing the fetal calf 
serum of 5vol.%, and measure the cell concentration in suspension using the number board of 
erythrocytometer. After measurement, it adjusts so that cell concentration may become [ ml ] in 
two to 4x106 pieces /using the same culture medium. 

0) after passing through processing of the above (1-3) — C02 the unification composite 
electrode saved in the incubator — taking out — a well — an inner culture medium (however, an 
insulin and a transferrin are not included) is removed, and SOOmicro of culture media L which 
newly contain the fetal calf serum of 5vol(s).% is poured distributively Furthermore, 100micro of 
cell suspension L after cell concentration adjustment of RI is added calmly, and it is C02 again. 
It puts into an incubator. 

(**) Exchange the moiety of a culture medium for a new thing three days after from the 
operation which is the aforementioned (j). The culture medium to exchange used the culture 
medium which does not contain fetal calf serum. By making concentration of fetal calf serum low, 
proliferation of cells other than a nerve cell (for example, clear cell) is suppressed. 
The same culture-medium exchange as the above is performed day by day [ 1 - 2 ] after a (**). 
(4-2) Rat cerebral-cortex intercept cultivation (b) From day [ of after the birth / 2nd ] SD rat, a 
brain is taken out and it dips in the ice-cooled Hanks balance **** containing a 0.25vol(s).%D- 
glucose. 

(b) Remove the membrana cerebri adhering to the brain in entering [ which was ice-cooled / 
HBSS ] a 0.25vol(s).%D-glucose using a previous sharp pincette, warning against damaging a 
cerebral cortex. 

(c) Using the minute scissors of an ophthalmic surgery, meet a corpus callosum and cut the 
place of the corpus callosum of one side of the cerebral cortex except the membrana cerebri to 
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about 500 micrometers from an occipital lobe side toward a frontal lobe side. 

(d) Then, using the minute scissors of an ophthalmic surgery, cut a cerebral cortex by the 
thickness of 200-300 micrometers at right angles to the cutting plane of a (c), and make an 
intercept. 

(e) Furthermore, the size of an intercept is adjusted to about 1x1 using the minute scissors of an 
ophthalmic surgery. 

(**) the unification composite electrode prepared by the above-mentioned "processing of (3) 
electrode front face" — C02 it takes out from an incubator and the cerebral-cortex intercept 
which adjusted the size is not damaged with a pipet with an aperture of 2mm or more — as — 
quiet — sucking up — the object for cultivation of a unification composite electrode — a well — 
it moves to inside 

Warning against damaging a cerebral-cortex intercept using Pasteur pipette which roasted over 
the (g) burner and smoothed the nose of cam, it adjusts so that the layer structure of a cortex 
may turn to the upper surface and it may be located on an electrode. 

(h) Change into the state where adjust the amount of a culture medium, the base of an intercept 
touches a culture medium, and the upper surface touches the open air after carrying a cerebral- 
cortex intercept on a unification composite electrode. 

(i) Put a unification composite electrode into a sterilization Petri dish after adjustment of the 
amount of culture media, in order to prevent dryness of a culture medium, pour distributively 
about 5ml of 37-degree C sterilized waters to a Petri dish, and it is C02 again. It puts into an 
incubator. 

G) After that, it was cautious of the amount of a culture medium, and one culture-medium 
exchange was performed every day. Suppose that it is the same as that of the above-mentioned 
(h) about the amount of a culture medium. 
[0046] 

[Effect of the Invention] As mentioned above, the action potential can be measured 
simultaneously in two or more parts, without doing an injury to the valid cell set to the 
unification cell installation machine according to the cell potential measuring device of this 
invention, as explained. And it can carry out simultaneously by two or more electrodes also with 
measurement of the evoked potential which gives a stimulus to inter-electrode [ arbitrary ] and 
it not only can measure spontaneous potential, but is obtained from two or more arbitrary 
electrodes. Moreover, it is possible to decide the electrode which gives a stimulus signal or to 
also display in piles the voltage waveform obtained from each electrode on the image in which a 
cell and an electrode position are shown, checking the relation between a sample cell and an 
electrode position by the processing using the computer etc. from the micro mirror image 
obtained for example, by the optical observation means, and it can contribute greatly to 
conducting the experiment in the field of an electric neurophysiology etc. an efficient and exact 
thing. 

[0047] Furthermore, conitinuous measurement over a long period of time can be performed in 
the state where it was stabilized, by having a cell culture means to maintain the cultivation 
atmosphere of the cell set to the unification cell installation machine, setting a sample cell in a 
measuring device. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] The perspective diagram of the unification cell installation machine used for the cell 
potential measuring device concerning one example of this invention 
[Drawing 2] Assembly drawing of a unification cell installation machine 

[Drawing 3] The plan showing 64 microelectrodes and cash-drawer pattern which were prepared 
in the center section of the unification composite electrode which constitutes a unification cell 
installation machine 

[Drawing 4] Drawing showing the cross section of a unification composite electrode typically 
[Drawing 5] The plan and side cross section showing the state where the upper part and the 
lower electrode holder were fixed on both sides of the unification composite electrode 
[Drawing 6 ] The unification composite electrode of drawing 5 , and the perspective diagram of a 
vertical electrode holder 

[Drawin g 7 ] The side elevation of the contact metallic ornaments with which the up electrode 
holder was equipped 

[Drawing 8 ] Assembly drawing of the unification cell installation machine seen from the direction 
contrary to drawing 2 

[Drawing 9] The block block diagram of the cell potential measuring device concerning one 
example of this invention 

[Drawing 10 ] Drawing showing an example of comparison with the voltage waveform by activity 
of the cultured cell measured using the unification cell installation machine used for the 
equipment of this invention, and the voltage waveform measured using the conventional general- 
purpose glass electrode (electrode for cell foreign news grade measurement) 
[Drawing 11 ] Drawing showing the measurement result of the spontaneous potential of the 
cultured cell measured using the equipment of this invention 

[Drawin g 12 ] Drawing showing the measurement result of the evoked potential of the cultured 
cell measured using the equipment of this invention 
[Description of Notations] 

1 Unification Cell Installation Machine 

2 Unification Composite Electrode 

3 Up Electrode Holder 

4 Lower Electrode Holder 

5 Printed Wired Board 

1 1 Microelectrode 

12 Electric Conduction Pattern 

20 Optical Observation Means 

21 Inverted Microscope 

22 SIT Camera 

24 Picture Storage 

30 Computer 

31 A/D Converter 

32 D/A Converter 
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33 Isolator 

34 Multi-Channel Amplifier 
40 Cell Culture Means 



[Translation done.] 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_eije 



2003/04/16 



Searching PAJ 



1/2 /<— v 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 08-062209 
(43)Date of publication of application : 08.03.1996 



(51)Int.CI. G01N 33/48 

A61B 5/04 
601 N 1/28 
G01N 27/28 
G01N 27/416 
G01N 33/483 



(21 Application number : 07-144768 (71)Applicant : MATSUSHITA ELECTRIC IND CO 

LTD 

(22)Date of filing : 1 2.06.1 995 (72)Inventor : SUGIHARA HIROKAZU 

KAMEI AKIHITO 
KOBAYASHI YASUSHI 
TAKEYA MAKOTO 
MITSUMATA TADAYASU 



(30)Priority 

Priority number : 06130176 Priority date : 13.06.1994 Priority country : JP 



(54) CELL POTENTIAL MEASURING APPARATUS 

(57)Abstract: 

PURPOSE: To acurately and efficiently measure 
potential by arranging an integrat ed cell setting device 
having an electric connection means to apply electrical 
signals to minute electrodes while fetching the electrical 
signals from the minute electrodes. 
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